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a, 

Ag,B,D,sifP,OH cn 

*7t5e4'<^)^!?«±, 0<a, OSc. Ka+cg 
4. lge^2, 0Sf^3, 0gg<3, lO^hg 

[0001] 

[00021 

^^1saTt^iziil5ai^f¥(om:^tmL<. ^^BB^oi 

0 [z^$,{z^j^ A ^r-SriJjt-r s c i: mmx'h h . 

[0003] 
[0004] 

mcrMm,^\.zm?^mmim.htzm^ , ^ 



[00051 f ^ri5^, m<^mi-Jr?A 

m2. ^E-^y'7'f-^-*^®-^yy■^■¥-T'fcs«lt^ 
leic<7):^yy^^-. 

IB3. ^m^^ymmzm^mimth. 

m4. m^^ymnmzm^t:mLxmi'yv^^ 

m. m :^ymnmK -m. c n : 
Ag,B,D.si{P,Oh cn 

i:i>iat'S)0, DJi:, 3~5ttc7)^]R-< ;t>-t^O d 

I, tti^^<Dm^tt. 0<a, O^c. Ka + cg 
4, l^e^2. 0^f^3. 0^g<3, lO^hg 

ismfztmxht, 1 x^.^tii^t-^x'h?>m4 
izimcommm. 

[0006] 

im<7>mmmm] ^mxa. ±m^:^ymnmz 

M-^-yv-^-r^^'/i-sriiJi-rs. ^mmwmt. ±m 
4 :^ymm\mmixti^^ ityifim.'f^mmmiiz 
i *)mt^tix^i,z-^£ •? , i<r>^ifi^m>hm- 

[0007] ^-tJV^^-c^mb LXM. miiZM 
[0008] ^W^(7)^Wr)' JVA ^-\t . 

^^zii'^x^'^fifz^jv^^-xhh. mm«iit 

{cJ:0:^y"7^^-*^ff*f i-y'7^^-*5fi 
(00091 *5|BB^7)^JS-^yy'f -\'-{4, mwim. 

-^mz^-^x. v^^-%%)ims^%%t\.z^m:fi 

[0010] ^m-^y -\'-c7)j^{4, 

m^mm) "^^trmm^-^hittztizx mm 
^mx'hi. 

[001 1] ^m-!:fymmitii. ^^^y 
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[00121 mmmii. mm. ^:tymm^j:b'i)< 
[0013] mmi. m^mmmifzx ^^mt/^v^ 

mWt'LX\i. mt\i. NASIC0NM«it$r*1- 
[00 14] tftLv^^JR-fTj-ya^ftii. ^-^;tyfi 

AgaB.DeS ifPgOh CID 

ttiat'&D. D{4. 3~5«O^JR-^^>lc^rO^ 

!>. ^fCjt+CO)^.*^, 0<a, O^c, Ka+c^ 
4, l^e^2. 0Sf^3, 0Sg<3. 1 OSh^ 

1 smtz-mxhi, ] X'^.^tiut-^mx'$>h. 

[00 15]±iB-«^CntCfcV^T. 0<a-C^fe 

m tv^aJi, -«i5t C 1 D ixS-fC^^O 
Ag<5D#t**«0. 3 6^)V%\::}±ttf:hUX'hh. 
[0016] ±ie-^ C 1 3 tCfeV^T, B{4. r/l';{f 

'j^jrt^. r)vt'}±mmim. sib. *«t3 

[0 0 17] J:^-«^ CI D tCfcV^T. Ka + cg 
4t-*)S*i, ffi: t<«l. 5ga + cg4-C*>0. J; 
Oif ^ L< {±2 g a + c ^ 4 T'$)l. , 
[00 18]±ie-^CUtCfcV^T, D(4. 3~5 

geg2) t^j:ixom'm^^h^xmm-t?>zb^ 
i^^*^ 4m^m7mbtxiii-^y. 

10 0 19] ±ii~m.(.lMziy\,^X. l^e^2X' 
hhifi, ntL<\ie = 2X'hi>. 



[00 2 0]±iE-«t^Cn{;:tJV^T. O^f^SX' 
<{ilgfg2. St'**. 

[002 1] ±ie-«i^cnict5v^T. ogg<3-r- 

<{40. 5ggS2TJ)l.. 

[0022] ±iB-«5t; C 1 D {CfcV^T, h{4, fl!ji7)A 

g, D. siiii.ifP(r)mzmtxmM.w^th. n 

* L<{41 O^hgl 5t:'&'?. J:'3»4L<{41 IS 
hgl3T'J>l.. 

[0 02 3] «i=^mS-ffi*&-ri.t>iOi:L-C«4, :&JS^^ 
ySi^*t«i^&«*&t-^ h i:,(r)X-hixmzW^^ti 

m<r)%'i-m^mx'%h. nt.L\^(r>\,±. mm=f-m.u 
[0024] nrf-mi. vfrn-^^wA^fifz^k. -m 

mmzmm^-^th. mmmEi^. M^mzi>tE^^tii 

1 k wa±.X'h^ , » i t < {± 5 k wa±X'h 0 . 

^(,izMtt<ii3o-3ookvx'hi. tfz. 
mmwzhi^^b^iihifi. 1x10-"? aiiUi 

Xhh. ^ifit<{41 XI 0-6-5X1 0-6Par«) 
0. $^tcSf^L<li;l XI 0-6-2 xiO-5Pa-C'J> 
I., 

[0025] m,'m^wmizmm^-^&i:^it><7)imb t 
xii. m^^mim. xu-^^i^^nr^^if'- (epm 

A) . 3K«^^H^a (ESCA) , ^Ai/uhuytj: 

tmm^tih^bmtLw n=f-mmb urti. m 
mM=i-mM (TEM) , HE^mxfwmm ( se 
M) . ^asjfi«i=-sem (STEM) ^£}immx 

[0026] wm^mwz^w,^ :^yimw.\i, 
m^m^ ^ ymw<rymMimm-h ^ t ici 

|p|^(cS?jt1-S t i 1. 1 . giJ^ tcSitt I. c: 1 1 

mm. m :^ymmz%=mimLfz^ 

0. 0. 3 6^)i'%^mtzbmi'yj^-y-^9)v<Tmk 
{z^mbtch, 

[0027] *|&HB^;)^jR-^y ■V-OTX'<i? hit 
Ji, 1 OtLht'^O, »*L<Ji. 100-10 000 
OT'^S. 

[0028] *^tfo^m:)-y r7>f ^r-<oi:g{±, 2- 
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500 nm. ff^ L<{i5~5 0 nrnT*!.. ttt. ^ 

mmst. mmm) (cj:0iis«r«gTj>5. n 

tKii. 20nm~lmin, ^hlZMtLKlid On 
m~0. 5min-Cj>l), 

[0029] *f6Bfl£7)^JS•^/.'^•-f• -f ^'yPOSfHi. 
2~1 GOnm. ntLKiiS-SOnrnThl. 
[0030] *^Bflcr)^Jl:h/'7'< -V-at/J'^M^yA- 

^^Sr^iJffl-f I. i t J; 0 , «^ ^^»T'fieffl-C^ 4 . 
[003 1] ±ie-jK5^ C 1 3 X-fn^iXh^t-^i^^ 

[0032] mmmzx o^fig-ri.^. t;u;<? u^js 
^mt:^tt6^t-^. 3^5m<o^m-!tyiz^j:^o 

'^m^'m^j:M-^itXlS.-^l. Ztli 1 0 0 0^130 
O-CX-m-tl ZtizX*). TiB-«^ C 2 ) T'5^§n 

[0033] 

B' a,eDeSifP,Oh C23 

a. c, e, f. gfcitJfhti. ilEOiiiSOTS) 
] 

^iN^. im!m. mm 
mt/^m^^^ii^. miKimm^. m^^axx/ 

[0034] DfflffitC cfc hiLU-WcK. C 2 D <^\t-^n<^ 

iimtL<\izM^-y^nx'hh. 

[0035] BfflatC J: i.±ie-«^ C 2 3 <7)<t-^!t^(7) 

Siitcfcv^T. 3-5m<^m^:^yiz^£^o^^mjt 



mtT)v^-^Amx'h^ . i:y)ntL<\m 

[0036] Hffiat J: I, JJB-«fc* c 2 ] <ofl:^<o 

iris. 'J yiE*^^3!pm$its . L < Ji y 
K;*y'>A, ^)ym^mi-v'}^j^. uys^m^^y-^ 

y. yyi!*«Ty^-'>A-c'j)i.. 

[0037] Sj^Ic J: 0-^^-ri.J^«4, r;P;<? 

^'fmSr-irWt-.&-fl:-&!it. 3~5iic7)^Ja^^ytc^:'5 
0 h±m7mt:'^^th\t-^^i5i,V^'} yg^r^w-ti. 

tIJAL, $ftt<(i:3 0 0'acTl 0-3 0^^, Jl!f 
4 1 < (4 2 0 i*ra7K#ft^^ffTT'Re^S-l*-|, ^ 1 1:: i 0± 
tl-W^ C 2 ] t'S^^ tihit-^^mh Z t ^ . 
[0038] Sit^ic J: l.±iB-«5t C 2 3 <r>it-^(r> 

JS7clg*ir*tl.^b^!H!it LTJi. r;l^;&y^jSi^c{4 

T;u;!7y±^^ii*K'fi:!t5!i, m."^. m^^. 
mifimm^fih. ntL<\.imMmifmmux'h 

Mmx'hh, 

[00 39] ^ie^tJ:|.±ia-«^ C2] cOfli^O 

\t^^wtthv^M,x'hh. 

[0040] m:miz x h ±ia-«^ c 2 d (Dit^m> 

tmizi5\^X. 3~5fflco^E-f Jfyt^rOdS^mTC 

ym^. mm. mmmifim^^tih. mtKn 
mt^y^ivmx'h^. j:0if*t<«4aS-yyKi/ 

[0041 ] J: -S±ie-«t^ C 2 D <7)-ft-^ir) 

Sjitcfcv^T. '}ymi^-^-^h^-^bLX\i. yy 

yysjss. yyK*^^*>m§iii., mL 
<(iyyS!>^;P3-r>A. yyi!^:J'y, yyg!:^^y 
'i'AT-$)0. iOJfS L<«yyi!i^VP3-^A, yy 
i?-?-hy':7ATJ>-s.. 

[0042] SfflS. S^:S^CJ:l.±ie-iR^C2D 
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ZMit^-fm (SiOj) . K^bi^'/ua-'^A (ZrOi) tjJ: 

t/^aS-'J^exyPrJ-T^A (Zr(HP04)2 H20) Sr. 
1. 25:1. 5:1. 25:0. 7 5<?)t;Hti:^rS 

ioS^L. c:ix?riooo~i3 0 0*ctMj£-r4c: 
ttiO. »*L<{4Sia*»^>^^{::ML10 0 0~ 

[0043] 

Naj.sZrjS i,.5Pi.50i2 C3D 

i.-fb^!B!i^. Mia-i oo'coiaK^ffT, mmcom» 

Jg. fj;t{f0. l-3NtiiSLf^i?tt?MT% (5iJ;c{f 

^mtizt^zx'o. -m^ c 1 ] x'TT^^ti^it^m 

tfz. m^y^^:mmtLX{i-mmAmm.ti^ 
nmx'hh. 

t>titz-m, c 2 ] T^s^iihit-^cnwmwm^ 

[ 0 0 4 5 ] $ ^>fc:, ±IBro h yS£^5:fi>fSc7)ffl 
>fjl-y?tS. IJiRJfO. l~3NgSt:PSL^ffl'f3r 

y-&^r*}sl?Rt:^JnL. i~i oi^^^^Kff-rscii: 

•C^'fjl->'l:flJtUv:^. 5l#i^^0. 01-3NSiS 
\,zm. Lim^ :t y-i-**^+T 1 ~ 1 01^^^ 

mmth:itx^. ^ • i^oHKie c i d -cs^sits 

y-^^mmt txammmmmmThh, 
[00461 ^mi. :^y^tmm. mm^ it 
y^-^mm. Wi^^^y^^mmm^mm^^^^it 

igt'^*?, :i<7mm\^hmi^:^y^^:mmtLx 
:^y^^^msLk LTJ4. mmi. mcMzsmifimf 

[0047] 

m^ffim.) ^m^:^y^^mzmi-m^mh^ 
i:{3j:o. m.ttzt,immjjmm\^i^iz. ^mi- 

[0048] 

[Hilfi^] Sjtfiaii 

Ag2.3 Nao.2 Zrz Si,. 5 Pi. 5 0,2 (Ogjt 



0. 2881nol/l<7)Uyi£^^Z-M-'J»>A (NajHPO, ) ;j<:^ 

(ZrOCl2 • 8H2O) 

NajO -35102) mf:m^-f v^)^ 

A (NaOH) m^mti. Zr : S i : P = 2 : 1. 5 : 

1. 5fc^St;HfC|SIi^jiST^ffi\ ^tTtRlJais?: 

TKa, sejg?-*^^^, 1 2 0 or-cMjic-rs c: 1 1 j: 

0, Na2.5 Zr2 S ii.5 P1.5 O^^X'^^flh-tV 

[00491 <?>il;tNCC-NaSrJ§l!t-Jaa t . 7°o h y 
it^fs-ofz. BP*>, 3g<^NCC-Nai: lOOOmlcO 1 N-HC 1 

t^ji^L. sia-c'3^ra»fLf^. mm. m 

W.'m.iZ^*). H2.5 Zr2 Si, .5 P,.5 OijT-a 
§itl.7°nh>S<7)ISS (J.jlT. NCC-Hi:^§) Sr# 

(00 501 fi<i>iXfcNCC-H<^3. 0g$r. O.lNc^Sgi? 
ffi?i?g300iiilt^jDt, ^St-3Btra}iff t^^v:. 
f*, ^jg. IgJit^ctO, Ag2.3 Nao.2 Zr2 

sii.5Pi.5 o,iX'mixhm.<^mm'i%fz. 
^y«4. m=^mt'9t%mm^zi,*)^L. m^^y<n 
mm.t^^yim^(r>^mmjs.b<r)m-^t:,. 

[005 1 1 Mjt<?j2 

^MWltlimct-C. NCC-H (H2.5 Zr2 Si, .5 
Pi. 5 0,2T«§*Il.rohySc7)Mf4) 
[00521 2gcONCC-H5:0.2Mco?^^*i§?S2(Xtail4' 
(C^Dt. Siat'3I^S«ff:t^a. l.OMm^yT'? 

[oo53ig^v%T. wmmmx.'igio.awffmm 

SaSSrg'C. Ag,.587 CUo.,4lH,. 772 Z SI 

1.5 Pi. 5 0,2Ta$iil.ffi-^<?)sm$-#fc. 
[OO54H!Bi0!l3 

lUfeiMlfclSISItCtT. NCC-H (H2.5 Zr2 Si ,.5 
Pi. 5 Oi2-C*$iiS7-ohySosm) &f|Jt. 
[00551 2gcONCC-H$r0.2M<7)lg{b^rigfeiic^JK200 

[00 561 ^l-^T, ^}$gS^1.9g$-0.01NO5gK^ 

\.Onm?^yryyy <)V^-im\^X. h'^. 

laiSrST, Ago. 688 Fei. 276 Ho.53$ Zr2 Si 

1.5 Pi. 6 OitX-m^tim-immm^wz, 
[00 571 mt^i 

wm%^mm:m\^x. ^m\x-'^hi\j:zm.<7) 

IS^ (Ag-^^fi: 3. 2 0mmo l/g) IC, Tie<7) 
1 ) , ^^>ii7t®-^yV'f-^-cOi:gl4|«;5 0nm, :g 
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mmB: 3 00kV 

1-3X10-5 Pa 

mm 2 

mm 1 T%i^ii-k&ii'y'7 ^ -^-mmmm^m 

9 9.35 ^tfUXX'h 0 . iUt**<^A g-^Wati 6 . 

[oo5 8]mmm3 

mniAs-t^A: 3. 2 0mmo l/g) Tie<7) 

2 ) , 'l%t^ilt:mi-y'7-i^-<Dmmimi 0 nm, ^ 

tmmB: 5k V 

: 1 X 1 0-5 Pa 



mm4 

-&il(Ag#«:3. 2 0mmo l/g) IC, Tie<7) 

•V-c7)i:g(i|«j4 0nm. :g${i$«j5 0/xinrj>o?t. 
t^v:, #^>ii^«-f/>''«-X'f ^';U?)S©45-8 0 n 

mX'h-yti^ 

3 0kV 
1 X 1 Q-spa 

i^trnf-mMmw-Mx-h i . 
i^-tm^mm^MX'h^. 

[114 ] llllfe0lj4T1#'itl^^^:^y^N-T'f ^'/I-St/^fi 



[HI] 
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